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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since 
this application is eligible for continued examination under 37 CFR 1.114, and the 
fee set forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous 
Office action has been withdrawn pursuant to 37 CFR 1 .1 14. Applicant's 
submission filed on 02/03/2010 has been entered. 

The independent claims 1 , 18, 35 and 46 amended with the features: 

(1) "... each color filter having a first top surface : a pixel electrode 
formed directly on a the first top surface in each pixel region, each pixel electrode 
contacting one of the drain electrodes through the drain contact hole, wherein a 
portion of the pixel electrode in the drain contact hole contacts the color filter 
defining the drain contact hole" and 

(2) "... the light-shielding color filter patterns having a second top 
surface , wherein a thickness of the light-shielding color filter patterns is equal to 
or less than a thickness of the color filter, wherein the first and second top 
surfaces face the common electrode and have the same level ." 

These amended features show in Figure 4 as following: 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

The secondary reference Midorikawa et a\. (US 6281955 B1) disclose the plurality of pixel 
electrodes 30 formed directly on top surfaces of the plurality of color filters 24; Midorikawa et al. 
fail to disclose "the first and second top surfaces face the common electrode and have the same 
level ". However, the primary reference Yamamoto et al. (US6445432B2) discloses "the first and 
second top surfaces face the common electrode and have the same level ". 

1 . Claims 1 , 6-1 2, 1 8, 22-31 , 35 and 46 are rejected under 35 U.S.C. 1 03(a) 
as being unpatentable over Yamamoto et al. (US6445432B2) in view of 
Midorikawa et al. (US 6281955 B1). 
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Yamamoto et al. teach (Figs. 2-4) a liquid crystal display device 
comprising: 

Claims 1, 18, 35 and 46 : 

• a plurality of gate lines 3a formed on a first substrate along a transverse 
direction, each gate line including a gate electrode 3; 

• a first insulating layer (gate insulating layer 4) formed on the first substrate 
to cover the gate lines and the gate electrodes; 

• a plurality of data lines 6a formed on the first insulating layer along a 
longitudinal direction, the data lines defining a plurality of pixel regions 
with the gate lines and each including a source electrode 6; 

• a thin film transistor formed at a crossing region of each of the gate and 
data lines, each thin film transistor including one of the gate electrodes, a 
semiconductor layer 5, one of the source electrodes, and a drain 
electrode; 

• a color filter R over the first insulating layer in each pixel region, each color 
filter having one of red, green and blue colors R/G/B, the color filters 
having a plurality of drain contact holes exposing the drain electrodes 7; 
each color filter having a first top surface : 

• a pixel electrode 1 5 over a the first top surface in each pixel region, each 
pixel electrode contacting one of the drain electrodes through the drain 
contact hole, wherein a portion of the pixel electrode in the drain contact 
hole contacts inner side surfaces of the color filter defining the drain 
contact hole (see Figure 2 below); 
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• a common electrode on a second substrate 16, the common electrode 
facing the first substrate; and 

• a liquid crystal layer 20 interposed between the common electrode and the 
pixel electrodes. 

• plurality of transparent layers (color filters) including light shielding color 
filter patterns filling a space between the thin film transistor and the liquid 
crystal layer 20, the light shield color filter color patterns including at least 
two of red, green or blue resins, the light-shielding color filter patterns 
having a second top surface , 

I first top surfacel 

jsecond top surface] 




drain co"* I 



' ! 5 CiE SUffaCS 

of the color filter 

wherein 

• a thickness of the light-shielding color filter patterns is equal to or less than 
a thickness of the color filter, 
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• the first and second top surfaces face the common electrode and have the 
same level of the surface of the flattening film 14. 

Claims 1 and 22 : 

• the light-shielding color filter patterns are formed of the same material as 
the color filters. 

Claims 6 and 23: 

• a cell gap between the light-shielding color filter patterns and the common 
electrode is greater than zero. 

Claims 7 and 24 : 

• the color filters are formed of a photosensitive resin through a 
photolithography process. 

Claims 8 and 25 : 

• red, green and blue color filters are formed sequentially from the 
semiconductor layers towards the liquid crystal layer. 

Claims 9 and 26 : 

• each of red, green and blue color filter patterns (at shielding regions) has 
a thickness smaller than each of red, green and blue color filters (at 
display regions). 

Claims 10 and 27 : 

• each light-shielding color filter pattern has a red color filter pattern, a green 
color filter pattern and a blue color filter pattern. 

Claims 11 and 28-29 : 
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• a second insulating layer 9 between the thin film transistors 5 and the 
light-shielding patterns and between the first insulating layer 4 and the 
color filters, wherein the second insulating layer 9 covers the source 
electrodes 6, the drain electrodes 7 and the data lines and wherein the 
drain contact holes extend through the second insulating layer 9 wherein 
performing etching (Fig. 3C) an exposed portion of the second insulating 
layer such that the drain contact holes extend through the second 
insulating layer to expose a portion of each drain electrode. 

Claims 12 and 30-31 : 

• a third insulating layer (a flattened film 14) between the color filters and 
the pixel electrodes, wherein the third insulating layer 14 covers the color 
filters and the light-shielding color filter patterns, wherein performing 
etching a portion of the third insulating layer corresponding to the drain 
contact holes such that the drain contact holes extend through the third 
insulating layer to expose a portion of each drain electrode. 

However, Yamamoto et al. fail to disclose the plurality of pixel electrodes 
are formed directly on top surfaces of the plurality of color filters . 

Midorikawa et al. (US 6281955 B1) teach (Fig. 1) the plurality of pixel 
electrodes 30 formed directly on top surfaces of the plurality of color filters 24 for 
obtaining high quality color images due to reducing the electrical coupling 
between color filter and TFT (col. 2 lines 45-48). 



Application/Control Number: 1 0/731 ,950 Page 8 

Art Unit: 2871 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to further modify a liquid crystal display 
device as Yamamoto et al. disclosed with the plurality of pixel electrodes formed 
directly on top surfaces of the plurality of color filters for obtaining high quality 
color images due to reducing the electrical coupling between color filter and TFT 
(col. 2 lines 45-48). 

In the following 103-rejection, both primary reference Yamamoto et al. (US6445432B2) and 
secondary reference Yanai (US 6137552 A) disclose "the first and second top surfaces face the 
common electrode and have the same level ". 

2. Claims 1,6-12, 18, 22-31, 35 and 46 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Yamamoto et al. (US6445432B2) in view of Yanai 
(US 6137552 A). 

Yamamoto et al. teach (Figs. 2-4) a liquid crystal display device 
comprising: 

Claims 1, 18, 35 and 46 : 

• a plurality of gate lines 3a formed on a first substrate along a transverse 
direction, each gate line including a gate electrode 3; 

• a first insulating layer (gate insulating layer 4) formed on the first substrate 
to cover the gate lines and the gate electrodes; 

• a plurality of data lines 6a formed on the first insulating layer along a 
longitudinal direction, the data lines defining a plurality of pixel regions 
with the gate lines and each including a source electrode 6; 
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• a thin film transistor formed at a crossing region of each of the gate and 
data lines, each thin film transistor including one of the gate electrodes, a 
semiconductor layer 5, one of the source electrodes, and a drain 
electrode; 

• a color filter R over the first insulating layer in each pixel region, each color 
filter having one of red, green and blue colors R/G/B, the color filters 
having a plurality of drain contact holes exposing the drain electrodes 7; 
each color filter having a first top surface : 

• a pixel electrode 15 over a the first top surface in each pixel region, each 
pixel electrode contacting one of the drain electrodes through the drain 
contact hole, wherein a portion of the pixel electrode in the drain contact 
hole contacts inner side surfaces of the color filter defining the drain 
contact hole (see Figure 2 below); 

• a common electrode on a second substrate 16, the common electrode 
facing the first substrate; and 

• a liquid crystal layer 20 interposed between the common electrode and the 
pixel electrodes. 

• plurality of transparent layers (color filters) including light shielding color 
filter patterns filling a space between the thin film transistor and the liquid 
crystal layer 20, the light shield color filter color patterns including at least 
two of red, green or blue resins, the light-shielding color filter patterns 
having a second top surface , 
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inner side surface 
of the color filler 

wherein 

• a thickness of the light-shielding color filter patterns is equal to or less than 
a thickness of the color filter, 

• the first and second top surfaces face the common electrode and have the 
same level of the surface of the flattening film 14. 

Claims 1 and 22 : 

• the light-shielding color filter patterns are formed of the same material as 
the color filters. 

Claims 6 and 23: 

• a cell gap between the light-shielding color filter patterns and the common 
electrode is greater than zero. 

Claims 7 and 24 : 
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• the color filters are formed of a photosensitive resin through a 
photolithography process. 

Claims 8 and 25 : 

• red, green and blue color filters are formed sequentially from the 
semiconductor layers towards the liquid crystal layer. 

Claims 9 and 26 : 

• each of red, green and blue color filter patterns (at shielding regions) has 
a thickness smaller than each of red, green and blue color filters (at 
display regions). 

Claims 10 and 27 : 

• each light-shielding color filter pattern has a red color filter pattern, a green 
color filter pattern and a blue color filter pattern. 

Claims 11 and 28-29 : 

• a second insulating layer 9 between the thin film transistors 5 and the 
light-shielding patterns and between the first insulating layer 4 and the 
color filters, wherein the second insulating layer 9 covers the source 
electrodes 6, the drain electrodes 7 and the data lines and wherein the 
drain contact holes extend through the second insulating layer 9 wherein 
performing etching (Fig. 3C) an exposed portion of the second insulating 
layer such that the drain contact holes extend through the second 
insulating layer to expose a portion of each drain electrode. 

Claims 12 and 30-31 : 
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• a third insulating layer (a flattened film 14) between the color filters and 
the pixel electrodes, wherein the third insulating layer 14 covers the color 
filters and the light-shielding color filter patterns, wherein performing 
etching a portion of the third insulating layer corresponding to the drain 
contact holes such that the drain contact holes extend through the third 
insulating layer to expose a portion of each drain electrode. 



However, Yamamoto et al. fail to disclose the plurality of pixel electrodes 
are formed directly on top surfaces of the plurality of color filters . 

Yanai teach (Figs 3-4) the plurality of pixel electrodes 13 formed directly 
on top surfaces of the plurality of color filters 1 0 [wherein the first and second top 
surfaces face the common electrode and have the same level] . 

FIG, 3 
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FIG. 4 
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I second top surfacel llirettop surface! 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a liquid crystal display device 
as Yamamoto et al. disclosed with the plurality of pixel electrodes formed directly 
on top surfaces of the plurality of color filters for improving in its brightness by 
increasing its aperture ratio while preventing a malfunction of TFTs due to 
incidence of rays from an external light on a back channel of the TFTs (abstract). 

3. Claims 2 and 1 9 rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Yamamoto et al. (US6445432B2) in view of Midorikawa et al. (US 6281955 
B1) [or Yanai (US 6137552 A)] as applied to claims 1 , 6-12, 18, 22-31 and 35 
and in further view of Shin (US5825449A). 
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Yamamoto et al. fail to disclose a liquid crystal display device comprising 
the source and drain electrodes are formed on the ohmic contact layer and 
spaced apart from each other, and wherein each thin film transistor includes a 
channel on the active layer between the source and drain electrodes as cited in 
claims 2 and 19. 

Shin teaches (Figs. 2-3) a liquid crystal display device comprising the 
source and drain electrodes are formed on the ohmic contact layer 5 and spaced 
apart from each other, and wherein each thin film transistor includes a channel 
on the active layer 4 between the source and drain electrodes for reducing the 
contact resistance between the active layer and the source/drain regions in the 
completed device as taught by Shin (col. 1 lines 43-48). 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to further modify a liquid crystal display 
device as Yamamoto et al. disclosed with the source and drain electrodes are 
formed on the ohmic contact layer and spaced apart from each other, and 
wherein each thin film transistor includes a channel on the active layer between 
the source and drain electrodes for reducing the contact resistance between the 
active layer and the source/drain regions in the completed device as taught by 
Shin (col. 1 lines 43-48). 
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4. Claims 13 and 32-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamamoto et al. (US6445432B2) in view of Midorikawa et al. 
(US 6281955 B1) [or Yanai (US 6137552 A)] as applied to claims 1, 6-12, 18, 
22-31 and 35 and in further view of Song (US6307602B1 ). 

Yamamoto et al. further disclose a liquid crystal display device comprising 
colors filters covering gate lines. 

Yamamoto et al. fail to disclose a liquid crystal display device comprising a 
portion of each gate line acts as a first capacitor electrode and a second 
capacitor electrode on the first insulating layer over each portion of the gate line, 
wherein each second capacitor electrode and portion of the gate line constitute a 
storage capacitor with the first insulating layer interposed between the portion of 
the gate line and the second capacitor electrode. Each color filter includes a 
capacitor contact hole exposing one of the second capacitor electrodes and 
wherein the pixel electrodes contacts the second capacitor electrodes through 
the capacitor contact holes. 

Song teaches (Fig. 4a-5f) a portion of each gate line acts as a first 
capacitor electrode and a second capacitor electrode 150 on the first insulating 
layer (gate insulating layer 111) over each portion of the gate line, wherein each 
second capacitor electrode 150 and portion of the gate line constitute a storage 
capacitor with the first insulating layer interposed between the portion of the gate 
line and the second capacitor electrode. The passivation layer 117 includes a 
capacitor contact hole exposing one of the second capacitor electrodes and 
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wherein the pixel electrodes contacts the second capacitor electrodes through 
the capacitor contact holes. 



Combination of Yamamoto et al. and Song (Figs. 4-5 show storage electrodes 
covering gate lines) is obviously replaced the passivation laver bv color filters for 
each pixel, which should includes capacitor contact hole exposing the second 
capacitor electrode, wherein the pixel electrode contact the second capacitor 
electrodes through the capacitor contact holes . 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to further modify a liquid crystal display 
device as Yamamoto et al. disclosed with a portion of each gate line acts as a 
first capacitor electrode and a second capacitor electrode 150 on the first 
insulating layer (gate insulating layer 111) over each portion of the gate line, 
wherein each second capacitor electrode 150 and portion of the gate line 
constitute a storage capacitor with the first insulating layer interposed between 
the portion of the gate line and the second capacitor electrode The color filter 
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includes a capacitor contact hole exposing one of the second capacitor 
electrodes and wherein the pixel electrodes contacts the second capacitor 
electrodes through the capacitor contact holes for high display quality with 
preventing shorting between pixel electrodes as Song taught (col. 2 lines 25-34). 



Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to HOAN C. NGUYEN whose telephone number 
is (571 )272-2296. The examiner can normally be reached on MONDAY- 
THURSDAYS :00AM-4 :30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, David Nelms can be reached on (571) 272-1787. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

HOAN C. NGUYEN 
Primary Examiner 
Art Unit 2871 
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Primary Examiner, Art Unit 2871 



